Abstract.-Iqolybdenum samples n i t r i d e d a t 2400 I; f o r 10 min and quenched i n t h e l i q u i d Wood' s a l o y have been s t u d i e d by t h e int e r n a l f r i c t i o n /IF/ method. Two r e l a x a t i o n d l peaks have been observed on t h e I F curves: A at 392 K and B a t 498 K /f=1 cps/. Parameters of t h e Arrheniu6 l a w f o r both peaks have been determined from t h e i r temperature a h i f t /f=I-10 cps/ and from numerical decompositions of $he experinental curves i n t o elementary processes. It has been proposed t h a t peak A i 8 one of tho dislocationalp peaks i n bcc metals while B i e the nitrogen Snoek r e l a x a t i o n i n 1.b.
w a s s t u d i e d f o r i h e f i r s t time by Fiaxinger
and Son [2] found this r e l a x a t i o n at 433 K /f=lcpsL Verner e t a1 [3] have shown t h a t the presence of nitrogen atoms i n samples s a t u r a t e d with oxygen gives r i s e t o the appearence, beside t h e oxygen Snoek r e l a x a t i o n /T -343 K, f = l cpa/,of a d d i t i o n a l peaks at P temperatures 323, 393 and 448 K /f=2 cps/. The authors of 13') have assumed t h a t the peak a t 448 K i s the nitrogen Si~oek r e l a x a t i o n and t h e peak a t 393 K is r e l a t e d t o Yne d i r e c t i o n a l ordering of 0-N p a i r s ; however, they have n o t given any model of formation of t h e peak at 323K.
I n i n v e s t i g a t i o n s on t h e s t r e s s r e l a x a t i o n in very pure M o [4]
, n i t r i d e d and quenched i n mercury* one of t h r e e observed processes has been i n t e r p r e t e d as the d i r e c t i o n a l ordering of M atoms with following parameters of t h e A r r h e n i u~ l a w : Q=l.O eV, % = 2 . 5~1 0 -~~~. An IF peak a t 395 K f o r 1 cps corresponds with them.
2. I n v e s t i~a t e d samples, experimental method, r e s u l t s of ncasuements. I n t h e present paper a molybdenum wire, 1 lllm in diameter, has been studied. It contained l e s s than 0.03 p c t s u b~t i t u t i o n d l i m p u r i t i e s whil e concentrations of i n t e r s t i t i a l s were following: N -17 ppm, 0 -150 ypm, C -20 ppm. The m a t e r i a l w a s i n i t i a l $ y cleaned by heating in vacuum /2x10-~ ~r / a t 2400 K f o r 1 hour, After such c l e a n i n i g the chemical a n a l y s i s of M o revealed 8 ppm N, 80 ppm 0, 10 ppm C. N i t r i d i n g of samp l e s was c a r r i e d out by heating them a t 2400 K in t h e nitrogen atmosArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19815126 phere f o r 10 minutes under the atmospheric measure. I n order t o g e t a supersaturated s o l i d s o l u t i o n the sanples were quenched from t h e n i t r iding temperature in t h e Wood' s a l l o y kept a t approx. 400 K.
I F measurements were performed by means of an inverted KG pendulum, described in [5] , i n the temperature range 300 -700 K in vacuum Tr/; l i n e a r h e a t i n g with a r a t e of 1 K per minute w a s applied.
The temperature wan measured by a thermocouple s i t u a t e d in the close v i c i n i t y of the middle of the sample. The amplitude of vibratioils w a s 2 x 1 0 -~ and the frequency varied from 1 t o 10 cps. During measurements along the 12 o r long sample t h e r e was a l i n e a r temperature gradient varying l i n e a r l y with temperature. Regarding t h e middle of the sample these v a r i a t i o n s were discribed by equations: i n the range 300 -400 K -( 0.0058xT -1.7) K/cm and i n t h e range 400 -700 K (0.01 5xT -5.5) K/cm. A furnace heating the sample was s i t u a t e d so t h a t -the rainhium a d maximum temperature occurred s p i n e t r i c a l l y a t ends of the sample.
I n f i g . I i s presented the I F curve obtained f o r a i. 10 sample cleaned by the h e a t treatment and quenched i n the Wood' s a l l o y /curve 1/.
The I F peak observed a t 339 K /f=6.3 cps/ i s r e l a t e d t o a l a y e r of the Wood' s a l l o y forming on the surface of the sample and disappears comp l e t e l y a f t e r cliemical etching / fig. 1 , curve 2/. The temperature of t h e observed peak does n o t depend on t h e v i b r a t i o n frequency and correspoilds with t h e melting p o b t of the a l l o y b 3 4 0 K/. S i m i l a z e f f e c t s , r e l a t e d t o a surface l a y e r of o i l occurring on i n v e s t i g a t e d samples, was r e f e r r e d in [6] . I n t h e course of f u r t h e r i n v e s t i g a t i o n s before I F measurements samples were etched chemically i n order t o eliminate t h e described e f f e c t s . I n fig.2 /curve I / i s presented t h e IF curve obtained f o r a sample cleaned by the h e a t treatment /2400 K/lh in vacuum/ a i d quenched from t h i s temperature. On t h i s curve only a am31 r e s i d u a l peak can be seen a t 532 K /f=5.9 cps/. This peak may be r e l a t e d t o r e s i d u a l i n t e r s t i t i a l i m p u r i t i e s which cannot be removed from the s w p l e by the applied method. In the s a c f i g u r e i n presented the I F curve obtained f o r a s ap l e cleaned by the h e a t treatment and subsequently n i t r i d e d a t 2400 K f o r 10 min and quenched /curve 2/; the nitrogeil concentrat;ion was 111 ppm. It can be seen t h a t i n consequence of t h e existence of n i t r ogen i n oolid aolution two IF peaks appear: A at 425 K and B a t 531 K /ft5.5 cps/. A s a r e s u l t of heating during I F measurements /approximat e l y up t o 700 K/ peak A disappears completely wheras peak B i s reduced by 90 pct. 
Numariaal analysis of I F curves and diaoussion o f results,
The determined I F curves were decomposed i n t o two elementary processes / A and B/ using the method of f i t t i n g the physical parameters t o experimental points by means of minimization of mean square deviations.
In the case of existenae of a l i n e a r temperature gradient along the sample the Q"(T) curve i s described by the i n t e g r a l [ 8 ] :
where L i s the lenght of the-eample, k -the temperature gradient, xthe coordinate along the sample; A , Q and T denote the intensity,the P activation energy and the peak temperature of the relaxational process / f i t t e d parameters/, respectively.
It can be shown t h a t i f the integration limits i n (1) are symmetric a l /a symmetrical temperature gradient/, the maximum of curve ( 1) occurrs a t T with good accuracy. Taking i n t o account variation of k wit'n P temperature /aa given above/ does not disturb this condition. A s $or peak B r e s u l t s of t h e present paper a r e i n c o n s i s t e n t with findings of [3] /!PP=438 K, I
cps/ which oonfirmed the r e s u l t obtained i n [2] /Tp=433 K, f = l cps/. However, it i s worth t o mention t h a t t h e nitrogen Snoek r e l a x a t i o n haa been obtained i n [3] with t h e assumption t h a t one of I F peaks revealed f o r samples containing nitrogen and oxygen atoms i n the s o l i d s o l u t i o n corresponds with t h i s relaxation. Neit h e r in [2) nor i n [3) a l i n e a r c o r r e l a t i o n between the nitrogen conc e n t r a t i o n i n t h e sample and t h e IF peak height has been obtained.
A l i n e a r c o r r e l a t i o n may a l s o occur f o r t h e Snoek-KUster peak [12] ,
Yet it seema possible t h a t peak B i s n o t due t o this r e l a x a t i o n because 1. f o r the S-X peak T should increaae with the concentration of n i t r o -P gen what has n o t been observed /e.g. f o r f-1.05 cps: cs=80 ppm -lp=504K cN=l 36 ppm -Tp=499 K/, 2.a c h a r a c t e r i c t i c f o r the S-K peak increase of 7, and Q with cN a l s o has n o t been observed, 3.peak B may be well
